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(71) We, MITSUBISHI PETRO- 
CHEMICAL COMPANY LIMITED, a 
joint stock company of Japan, located at 4, 2- 
Chome, Marunouchi^ Chiyoda-Ku, Tokyo- 
To, Japan^ do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
To be perfonned, to be particularly described 
in arid by the following statement: — 

This invention relates generally to a 
laminated structure made of a multiplicity of 
laminated films and more particularly to a 
synthetic paper and to a method of making 
it. 

The term "synthetic paper** as used herein 
refers to a paper-like laminar structure made 
in the form of thin sheets or films of syn- 
thetic resinous material employed for various 
uses, such as writing and printing, as distin- 
quished from natural celltdose paper. 

Syndietic papers made of diermoplastic 
tesin or papers coated with polymeric emul- 
sions are known for use in writing, printing 
and the common uses to whidi natural cellu * 
lose paper is put Moreover, it has been pro- 
posed to orientate thermoplastic film lamin- 
ated stnictuzes under elevated temperature 
conditions in a transverse direction to form 
homogeneous oriented film products having 
eircellent physical and optical properties, such 
as are shown in U.S. Patent No. 3380,868. 
Polymeric film structures having a matte 
finish and a cellulose structure have also been 
proposed. The finish is produced in these 
films by a filler wfaidi roughens the surface 
upon stretching of the film and renders the 
film receptive to marking by such instniments 
as a pencil, crayon or ball point pen. Typical 
of these films is that disclosed in U.S. Patent 
No. 3,154,461. Laminates comprising layers 
of orientated films of thermoplastic materials 
in which at least (me of die outermost layers 
of film contains a suitable inert additive have 
also been proposed. Laminates of this type 
are partictilariy useful as films which may be 



written on by a pencil or crayon. Laminates 
of^ *is^type are disclosed in U.S. Patent 

In the known orientated Shns composed of 
diermoplastic materials and laminates diereof^ 50 
no attempt has been made to develop micro- 
voids therein open to the surface of the film 
for better adherence <tf ink or printing 
materials thereon, nor a distribution of the 
microvoids providing a cellular, fibrous struc- 55 
ture in a paper like fihn layer, nor a distribu- 
tion of voids relative to the whole paper-like 
film which is such that the feel of ceUulose 
paper of the same thickness is imparted 
thereto, the paper-like film having a spedfic 60 
gravity which is lower dian diat of pulp 
ceUulose paper, an improved ink reception 
and ^ improved printabihty, opacity and 
strength relative to the known cdltilose pulp 
paper. 65 

This invention provides a synthetic paper 
or paper-like laminate structure, in the form 
of sheets of film which has a specific gravity 
lower than Aat of natural cellulose paper, an 
improved receptivity to ink, and an improved 70 
pnnmbihty, opacity and strength. 

The invention also provides a new and im- 
proved synthetic paper which does not have 
any fly ash when burned and has a low 
calorific amtent, tiiereby reducing polltition. 75 

Another object of the invention is to 
provide a synthetic paper from whidi paper 
products sudi as writing paper, envelopes, 
bags, cups or wFai^>ers can be constructed, 
and to provide a strong synthetic paper that 80 
has excellent folding endurance in Aat it may 
be folded and unfolded along a fold thousands 
of times without d^radation and rupture. 

A further object is to provide a synthetic 
paper that has greater tensile strength and 85 
burst strength than natural cellulose paper of 
the same thickness as well as known synthetic 
papers, and good waterproof quaUti^ and 
dimensional stability when subjected to 
humidity. 90 



An additional object is to provide a new 
and improved method f producing a nevr and 
improved syndiedc paper. 
_ The synthetic paper according to the inven- 
5 tion comprises a laminated film structure hav- 
ing a base film layer and a paper-like film 
layer laminated thereto. The base fihn layer 
is a film made thennoplastic resin which 
may have 0 to 20% by weight of a fine inor- 

10 ganic filler, having a pardde size of 0.3 — ^30 
microns^ dispersed in the resin and is in a 
biasially orientated state. The paper-like fihn 
layer is likewise made of a thermoplastic resin 
having 0.5 to 65% by wd^ of a fine inor- 

15 game filler, having a pardde size <rf 0.3 — ^30 
micron^ dispersed substantially uniformly in 
the resin thereof and is in a imiasially orien- 
tated state. MicTOVoids are formed on and in 
the paper-Wee film layer and di^ersed dierein 

20 so that c^ea cells or microvoids open to a 
surface thereof free of the base film layer and 
dongated microvoids are distributed in the 
laper-lil^e film layer with fibrous-like portions 
of the resin among the microvoids to define 

25 a cdlular fibrous structure. The paper-like 
film layer may have a thidcness of at least 10 
microns. 

The method according to die invention 
provides for admising the constituents for 
makmg a base film layer prindpally constitut- 
ing a thermoplastic resin which may or may 
not be provided widi up to 20% by wei^t 
of a fine inorganic filler of pardde size 
0.3 — ^30 microns. Hie composition is formed 

35 into a base film and uniasially orientated in 
in a madiinc or longitudinal direction by longi- 
tudinaUy stretching the base fihn to at least 
1—3 times its original length. A second 
thennoplastic film layer comprising therein 
?A =^ weight of parddes of a fine 

^1 — micron pardde size), inorganic 
filler substantially uniformly di^ersed in the 
resin thereof is laminated onto the base film 
layer. The resulting laminated structure is 
umasially orientated in a transverse direction 
while m the heated state so that Ae base fihn 
layer is biaxially orientated and the second 
fi^ layer is in a uniasially orientated state. 

CO Jr^ stretching is at least Z5 times the original 
dm[iension of the transverse pordwi of the 
laminated structure being stretdied so diat the 
«r^dung m conjunction with die partides of 
fine filler devdops within this second film 
hyer microvoids open to a surfece diereof 

^ free from the base film and distributed in the 
resin to define therein a cdlular, fibrous 
structure so that the second-film becomes a 
paper-lflce fihn layer and the resulting laminate 
IS a^eet of ^^etic paper-like material or 

w ^n^netic paper tisable for writing or printing 
thereon with known mean^ and for making 
products of a type made from cellulose papen 
Jj^oj ™P"2^<>i<*s preferably constitute at least 
10 /o of the total volume of the paper-like 



fito layer and preferably should not exceed 65 
o5 /q* 

The invention also provides apparatus for 
manufacturing a symhetic paper-like laminate 
comprising a first extruder means for extrud- 
mg a base film layer made of a thermoplastic 70 
resin, a first heating means for heating the 
extruded thennoplastic resinous base film 
layer; a fim stretching means for stretching 
me base film layer longitudinally at least 1.3 
tunes its original longitudinal dimension to 75 
onentate die resin of the base film layer; a 
second extruder means for extruding a paper- 
like fihn layer; a laminating means for lamin- 
atmg the paper-like fihn layer on the base film 
layer to form a laminate; and a second stretch- 80 
ing means for stretching the laminate tians- 
versdy at least 2.5 times its transverse dimen- 
sion to devdop stresses in conjunctioa with 
said filler partides effective to devdop micro- 
voids in the paper-like film layer, which open 85 
to a surface thereof free of the base layer and 
microvoids internally thereof distributed with 
fibre-like portions of the resin among the 
microvoids interioriy of the paper-like Myer to 
define tiierein a cellular, fibrous structure. 90 

Other features and advantages of a paper- 
like laminated structure of synthetic paper 
according to the invention will be better tmder- 
stood in conjunction with die accompanying 
drawings, in which: 95 

Fig. 1 is a cross-secdcnal view diagcam- 
matically iUustratmg one example of synthetic 
paper according to the invention. 

Fig. 2 is an elevation of an apparatus for 
manufacturing the synthetic paper in Fig, 1; 100 

Fig. 3 is a plan view of a photomicrograph 
of a paper-like layer synthetic pap^ accord- ' 
ing to the invention; 

Fig. 4 is a longitudinal sectional view of 
a photomicrograph of the paper in Fig. 3; 105 

Fig. 5 is a plan view of a photomicrograph 
of a printed sheet of plastic synthetic paper 
acccuding^ to the prior art; 

Fig. 6 is a plan view of a photomicrograph 
of a printed ^leet of paper according to the 110 
invention; 

Fig. 7 is a diagram or plot illustrating the 
percentage oi voids as reia^ to the stretching 
operation; 

Fig. 8 is a perspective view of a hag made 115 
of synthetic paper according to the invention; 

Fig. 9 is a perspective view of an envdope 
made of synthetic paper according to the inven- 
tion; 

Fig. 10 is a perspective viev/ of a wrapper 120 
base made of a synthetic paper according to 
the invention; end 

Fig. 11 if a pian view of an embossed wail- 
paper made of z synthetic paper according to 
the invention. 125 

The S3mthetic paper according to the inven- 
tion is constructed as a multiple-layer or multi- 
layer dieet taming te 1, comprising a base fil^i 
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layer 2 made of a thermoplastic resin. 

A paper-like film layer 3 made of a thenno- 
plastic resin mixed with particles of a fin 
inorganic filler within a range of 0.5 to 65% 
5 by wejgjit is caused to adhere or is laminated 
to a surface of the layer 2. The synthetic 
paper xnay be made scdely of the two layers 

2 and 3, or may also indude a second paper- 
like film layer 5 adhered to or laminated to 

10 the base film layer 2 on an opposite surface 
to diat to which the first paper-like film layer 

3 is adhered. . 
The base fihn layer 2 imparts the physical 

strength characteristics of the synthetic jwper 
15 according to the invention as herein described. 
The paper-like film layers 3 and 5 provide 
improved surfaces cm which writing and print- 
ing may be accomplished with the known 
writing and printing instrumems as herem- 
20 after described. 

The base film layer 2 and the paper-bke 
film layer 3 arc formed from compoations 
^ch are later described herein in detail. The 
base film layer thermoplastic resin, with what- 
25 ever additive have been added thCTcto, is 
formed by an extruder 7 whidi is of a single 
screw type having an L/D ratio of over 28:1. 
Tlie film 2 is extruded througji a film-forming 
die 8 having a uniformity index of over 0.9. 
-lA The film 2 is delivered longitudinally over a 
' set of rolls 10, 11 and passes through tiie nip 
of the rolls where its um'formity of thickness 
is maintained at a desired tiuckness as herein- 
after disclosed. The film is delivered over 
35 guide rolls 12, 13 to a longimdinal stretching 
zone or machine 15 whidi uniaxially orientates 
the film in the longitudinal or machine direc- 
tioiL The film passes over a heating roll 15a, 
or it may be otherwise heated by infra-red 
40 heating devices, not diown. The heated thermo- 
plastic film is stretched by two stretching rolls 
15b, 15c. The fihn is stretdied at least 1.3 
times its longimdinal dimension to orientate 
the thermoplastic resin therein and to improve 
45 the physical strength characteristics of the film 
that will become tiie hose, layer film 2. The 
stretched film is cooled by a cooling roll 15<£. 
- The uniaxially orientated base layer film is 
advanced longitudinally over guide rolls 17, 
50 18 to a set of laminating rolls 20, 21 v^cre 
it is timinated to a seccmd thermoplastic film 
which will become the film layer 3 described 
hereinafter as to composition and diaracteris- 
tics. The layer 3 is extruded by a film-foiming 
55 extruder 23 whidi is diagrammatically iUus- 
trated and is a vent-type extruder having and 
L/D ratio similar to that of the first described 
extruder and a die with a similar uniformity 
index. The laminating takes place in die nip 
60 of the laminating ndls 20, 21 at a pressiice 
avoiding the formation of undulations m the 
surface of the films wAile maintaining pressure 
sufficient to obtain a strong bond between the 
two laminated film layers 2 and 3. 
65 The double film or two-layer laminate is 



advanced longimdinally over guide rolls 25, 
26, 27 and is advanced to a second set of 
laminating rolls 30, 31 near which is dis- 
posed a third extruder 33 of the same type 
as the second extrtider 23 delivering a thermo- 
plastic resin film, constituting the third film 
layer 5, laminated under pressure to a surface 
of the base film opposite to die first lamina* 
tion of the first fflm thereon. The three-ply 
laminate 1 is advanced longitudinally over 
guide rolls 35, 36, 37 as illustrated where 
cooling takes place and is advanced to a 
second stretching a^^aratus 39 divided into 
three zones. A first zone is a pre-heating zone 
where the tiiree-layer laminate is heated, for 
example, with hot air or infra-red hea ri ng 
devices to a temperature in the range of 140**C 
to 180°C and is then stretdied in a trans- 
verse direction at least 2.5 times the original 
dimensions of the portions of the laminate 
between the stretching grippers of a stretching 
device in the second or stretching zone. The 
laminate is advanced from the stretching zone 
to a diird zone or setting zone in which the 
laminate is reduced in temperature to from 
120*'C to i60°C The temperature of the 
laminate in the stretching zaie is from 140°C 
to 170«'C. 

The set laminate 1 may then be delivered 
to a take-up apparatus. However, a preferred 
embodiment of the mediod of the invention 
provides for a surface treatment to improve 
the adherence of ink to die two outermost film 
layers 3, 5 by polarising the two outermost 
films. We have found that the adherence of ink 
can be improved by applying to the surface 
of the outermost film layers a corona discharge 
treatment accomplished by electrodes 41, 42 
on opposite sides of the laminate to which a 
voltage of 3000 to 30,000 volts is app^ed 
with a plate current of 0.5 to 5 amperes. Treat- 
ment is accomplished by m ainta inin g the clear- 
ance between the laminate and the electrodes 
41, 42 substantially constant. Accordingly, 
stabilizing rolls 44, 45 maintain the film 
laminate 1 and the dectrode clearance accur- 
ately, it being understood that the dectrodes 
are disposed immediatdy adjacent to the 
stabilising rolls downstream thereof and extend 
transversdy of the film laminate 1. 

The invention provides for a composition of 
the outermost layers of the laminate to provide 
paper-like layers on which writing and print- 
ing can take place with known means. The 
composition of the paper-like layers is de- 
scribed hereinafter. However, the composition 
of the thermoplastic resin with the controlied 
filler ccmtent and minimum size of filler par- 
tides constituting 0.3 micron E*:d tiie un'* tnv: 
distribution of die filler provides a ccrtpcntjon 
in whidi microvoids can be cojacroL'ably 
devdoped by the transverse stret^ir-g of *e 
laminate. The microvoid formation is a func- 
tion of the size of filler paxticies, the extent 
of stretching and the filler content vdiich is 
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cJ^^ fretdung of the laminate i must be 
^aent to develop an iatemal medZ-m 
witfam the omennost fihm during thTsttS 

™ •i'^J'"^^* ^ «^ 3 and 5 

^^ 51 in the fflm lajFcis. The ttansveise 
^*«^g most be at least 2.5 
15 dimension as before described. 

f!^ «««Me, np to sixteen times, 

J^dded antaWe voids. Thus, as the strebS 
develop about the 
umfonnly dispersed filler partides 50, and 

^ 52 aie formed nezt adjacent tothe sur- 
-Sfi^ ^ oatennost films 3 and 5 free of 
the base fihn layer 2. These cdls or vd^ 52 

25 ^ *^ ^ ^ commumcation 

-43 tbeieinth as lUus&ated in Fig. 3. The tians- 
va« ««BOttfon of the paper-like film layers 
3, 5 results m die formation of mioovoids 
51 ^nmtty of d« fihn structure as iUustrS 
in SicSLh ^ *^«tion of the internal 
30 micniroids 51 is such diat portions 55 of die 
rran among die mioovoids are fibrous in 
ftraoniie as deariy shown in Fig. 4 The 
HMiaaial cells or mictovoids 51 be inde- 
■« SS^^ ^ communicate widi 

-2^11*^^?' microvoid 51 has in- 
mtemaOy dtt^trf a filler partide 50 effecting 
^ fnmatum of a microvoid. The fiUer pm^ 

40 ^J^^? v'^*^^ ^0*' of the jSin 
40 whidi the microvoid is formed ^fa 

dariy seen m Fig. 4. The microvoids 52 on 
&e ^&ce of ti« paper-like fihn layers 3, 5 
the ^ymheoc paper with a better rec^ 

^3 fihn. The surface likewise has the ^ed" 

^^cdiulose pap«s, and the surfaa Z 
mpioved for wnong thereon witfi instruments 
sodi as pencils, crayons or baU point pen& 
The rmoovoids 51 formed interiorlv rfihe 

50 ^^stfilmlaj^reducethrSt?^ 
^eafic gravijr of these layers so th^ Ae 
T^tmg synth^ paper 1 is niudi Kghte 
thai known syndienc writing fihns and vmers 

55 «»ated natural ceUulose SpL^^ 

^ ^'^^ * cusiSity 
^rwmg the pnnOng and ink transfer duriij 
pmtmg mth the faiown tedmiques. Accorfl 
60 ^L?^ mk trailer to die siface on tibe 
^?*f*.^ « «»*««antially uniform as illus- 
SS^^ Sf- ^ a»mpared with known 
plastic coated paper as iUustrated m Fig. 5 
and odier synthetic fihns and papers. 
»5 A JHe microvoid formation and particularly 
»-■> die surface microvoids unprove die Ught reflec- 
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tive characteristics of the syndietic Daner 
^^rdmg to- die invention soXt Ae 

^Ji^tu^,^'^^ ^ those 
^H^o.^'"***^ P^P^" syndietic fifa^ 
^efrfPfP^"^- The improved whiteness aM 70 
Sp^S^i^J,f"^«'«P"'i-the 

«v,3^'^.'^P'°''^ characteristics m ccaiiuno. 
HOT TOtii die unproved ciisionabiUty and ink 

re«pttveness resjdt in tiife unproved primfag , 
and Ae quahty diereof mfentimed haito^ 
The mk dots 67 of die piintins on a orb^ - 
|lP^.J^.^^rding to 

a« dmributed uniformly on die sur4^^an4 
qpacra or gaps of die type shown at 70. 71 80 
« a known coated paper in Fig. 5 are avoM«A 

r^TOduction of die desirtd image. 

tt.IrV'^'^ "JJ^ structure 

tliroughout die syndietic paper 1 hnorovete 

anti-poUution dmacterisdc fa ttet^^fis^ 
fgrSf* ^ matter and d« vS^^ 
wde qaces and areas readily accessible to alr 
so die papCT wiH bum more readily widi 1^ 
rd^ of heat and h»s calorific 4^ S 90 
^*«l'=P?P"l'nai»umwidiout smoke and 
ay a^ m ftat ccanideie CQmbostioa takes place 

wnioi the bunung takes place. 
ih^Ji^ film fay« 2 is prindpaDy a 95 
Aennc^Iasac resm, polyrfefin resins ssKh as 
fiMnop(rfymers and copolymers of, for example, 
ediylene, prq>ylene and b«ene-l, polyarade 
i^^polyester lesins sudi as pdyetiiylene 
terej*dialat^ pdyvmyl resins sudi as homo- ,nn 
potymers and copolymers of vinyl diloride and 
potyvmyhdene lesms sudi as homopolymera 
and copdymeis of vinyMdene chloride and 
hwn^ynisrs and cppolyniers of styrene can 
b-used iuigjy or as mixn.fes diereof. More- los 

^Sl 2? P'Sments may be con- 

^ favoumhle results can be SSTt^ 
SSs^-mSI--^.^^ 

ahc^p,.ynierr^?^e'S.5&mS^ 
«^ of a copolymer co^^ining a m^S 
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paper-Wcc film layer wfll have a lower soften- 
ing pomt than that of the base layer. Under 
mese conditions, a favourable heat sealing 
clmacteiistic can be developed in the papw 
5 and heat soling can be carried out free from 
shrinkage of the base Ghn layer. 

The chwce of the resins must be such that 
the resms la the paper-like fihn layers have a 
Jjffiaent adhesiveness with respea to die base 
10 mm layer so diat lammation can be carried 
out dfectively. The use of a filler In the base 
nhxi layer develops microvoids on tiie surface 
thereof improving the adhesion of die papers 
likG layers diereto. Moreover, an anchor coat 
15 can be applied to die base fihn layer to im- 
prove the adhesion of the paper-like film 
layers, for example using a polyisocyanate or 
a polytitanate. The resin for the paper-like 
fihn layer may also contam suitable auxiliary 
20 materials as in the case of the base layer resin. 
ITie paper-like fihn layer resin contains 
particles of a fiae inorganic filler as listed 
hereinafter. Care must be talcen in chcasing 
the fiUer that it should be a filler which doss 
25 not discol our due to decompoaticm at devated 
tonperatures which are applied in the course 
of making the synthetic paper according to 
the invention. Examples of suitable inorganic 
fillers for the paper-iike film layers are: day 
30 talc, asbestosi, gypsum, baritim sulphate, cal- 
dtim carbonate, magnesium carbonate, mag- 
nesium oxide, diatomaceous earth, kieselguhr, 
titanium dioxide, zinc oxide, silica, a silicate 
or silicon oxide partides used dther singly 
35 or as a mixture of two or more of these 
fillers. The filler must be a fine filler of a 
grain size 0.3 to 30 micronsi, preferably 0.5 — 
30 microns. The paper-like film layers con- 
tain 0.5% to 65% and preferably 5% to 60% 
40 by wdgbt of a fine inorganic filler m the com- 
ponent materials. 

As heretofore e:^lained, the addition of the 
inorganic filler in me formation of microvoids 
and accordingly the li^mess, stiffness and 
45 tou^ess of die pajper-like are greatly im- 
proved. Tlie printability, whiteness and the 
fed of the overall paper are inq>roved, be- 
canse of the generaticm of voida Moreover, 
the surface of the or each paper-like film 
50 layer may be oxidised to give a greater ink 
attraction. The paper-like layer may also be 
given a greater ink attraction by applying an 
dectrostatic diarge to the synthetic laminate. 
The resin of the paper*lBce film layers is 
55 prepared for delivery to die film-forming ex- 
truders 23, 33 by taking 100 parts of the 
resin and separating it into two batdies. A 
batch of 90 parts of the rean has filler 
added thereto^ for example in an amount 
60 of 20 parts. A smaller master batch of 
resin is prepared whidi ccmstitutes 10 
parts of the original 100 parts the resin 
to which arc added an antistatic agent, the 



stabilizer as hereinafter described and a dis- " 
persing agent in small amounts for example 55 
0.3 to 1 percent by wdght. The dispersing 
agent assists in obtaining a imiform distribu- 
tion of the inorganic filler partides. The two 
separate batches are independendy mixed in a 
Henshd miser and after mixing of the batches 70 
The two batches are then mixed t gether again 
in a Henshd mixer. The resulting mixture of 
the two batches is then delivered to a twin- 
screw extruder in order to improve the uni- 
fonnity of the mixture and the uniformity of 75 
distiibinion of die inorganic filler throughout 
the composition. The output from die twin 
screw mixer is the starting material or product 
pellets which are delivered to the film-forming 
extruders 23, 33 heretofore described with 80 
respect to Fig. 2. 

The composition used for making the base 
film layer is treated similaiiy to me prelim-' 
inary steps defined heretofore with respect to 
the mixing and extrusion of the paper-like 85 
film layers. However, in the event that only 
a small amotmt of filler be used for example, 
3 % to 5% by wei^t, the matenals are mixed 
in a sin^e batch in a Henshd mixer and then 
delivered to a twin screw extruder ^ere they 90 
ere pdledsed ancl the starting a^^dd lor 'Ai 
film-forming extnider 7 is thus made. 

The rdation or ratio between stretching and 
void formation is Ulusmted in the graph m 
Fig. 7. The graph illustrates curves indicating 95 
that the stretching and the filler content con- 
trol the ratio of voids to die whole of the indi- 
vidual paper-like fihn layers. The range of 
die curves illustrate diat transverse stretdiing 
^ at least 2.5 times (X 2.5 as shown) will 100 
form voids, and that the stretdiing can exceed 
15.0 times (X 15) die original transverse 
diznention. 

The foll'Twing lists and tables set forth 
&sampies of the components used m preparing l05 
the several film layers and the ratios and 
manufacturing conditions: 

The term "madiine direction*' means a 
l ong it u di n al direction, and the "stretching 
ratio" is the ratio of the length of film after 110 
stretching to the length before stretdiing. 



Resins: 
PP 
PE 
EVA 
EPP 
PVC 
PVDC 
PS 

HI/PS 
ABS 



Polypropylene 
Polyethylene 

Ethylene-vinyl acetate polymer 
Ethylene-propylene^polymer 
Polyvinyl chloride 
Pdyvinylidene chloride 
Polystyrene 

High impact polystyrene 
Acrylonitrile butadiene styrene 
copolymer 

Fillers: 

Kiesdguhr, day, Ca-carbonate, TiO^ 
Barium sulphate^ Magnesium oxide. 
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120 
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20 



25 



30 



Stabilisers: 

Calriiini stearate 
Aluminium stearate 
Zinc stearate 
Calcium lauzylate 
Titanium dioxkle 
Barium stearate 

Topanol (Trade MbA) l^U - i 
methyl - 4 - hydroxy - 5 - / 
benzyl) - btoane 



8- (2. 



And-static agents: 
' Polyoagralkylamine 

NYMEEN-S-210 (made by >nppan 

Oils and Vsx Q>. Ltd.) 



Q»H3,N< 



(CH2CH30)JB[ 
' (CHaCHaO) JH 



Tertiazy ailgdamme; jc+y==10; Mole- 
cular wt 709; Vis. 500 cps. 
Ali|^tic glycerine ester 

KESISTAT-PE*132 (made by Daiichi 

Kogyo Seiyaku Co. Ltd.) moooslycende 

of Q,H3,COOH 

CH-OCOCH,^ 
I 

CHOH 

I 

CH2OH 

molecular weight 358 RESISTAT- 
PE0139 almost die same kind as above. 
Alkyl phosphate 

PHOSPHANOL-SM-1 (made by Toho 
Chemical Industries Co. LtdL) 

/(CH2CHeO)„OR 
P— (CH2CHiO)„OR 
\(CH2CH20).OR 

R=alkyl with carbon number 18. 
PHOSPHANOL-NP-IO. The same sub- 
stance as above except R=alkyl with 
carbon number 12. 



Alkvl Bet^ne 

LEOSTAT-532 (made by Licm Fat and 
on Ca LbL) 

/(CH,CH20).H 
R_N®-.(CII^CH«0)^ 
\CHrCOOH© 

Dispersion Agents: 

Polyos^^ene alkyl ediet 

EMULGEN (made by KAO-ATLAS 

Co. Ltd.) 

Ci8H3tO(CH2CH20).H («=10 Mole- 
cular we%ht 710) 

ABcvl phosphate ester 

OM*ll (made by Afanibishi Petro- 
chmical Co. Ltd.) (RO)aP(0)(OX) 
R==alk^ with carbon number 12—18. 

. X=axnine, of viscosity 500 cp^ boiling 
pomt 330*C. 

Polyox yalkyi amioe 
NYMEEN-T-210 (made by Nippon 
Oife and Fats Co, Ltd.) 



R^N< 



(CHiCHaO)JI 
(GHaCHaO)^ 



jc+y=10 

R=unsaturatBd allcyl with carbon num- 
ber approximately 10. R: tallow alkyl 

AncJior coating agents: 
Poiyisocj^anate 

HL-250 (made by Toyo Ink Alanufac- 
turing Co. Ltd.) polyisoc^anate diat has 
R — NCO monomeric units, where R is 
a hydnxsaxbon group. 
Polytitanate 

EL-110 (made by Toyo Ink Manufoc- 
turing Co. Ltd.) 
Examples 5, 6 and 8 in Table II (a). 
Examples 10 to 18 in Table II (b). Example 
8 in Table VII (a) and Example 17 in 
Table VII (b) axe Gomparisoo Emnples. 
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TABLE IV 
THICKNESS OP ARTICLE 

Ex. BASE LAYER (nicrons) PAPER-LIKE LAYER (microns) 
t t 

2- 50 60 

3- 30 10 
20 lo 

5- 30 30 

6. 60 20 

7- 70 4o 

®' - 30 5o , 

9- eo go 

10- 50 • 20 

11. 20 xoo 

12. *0 5o 

13. 20 2o 
20 lo 

15. 80 70 

16, 40 eo 

.17- 40 100 

18. 50 50 
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TABLE V 
PROFERTIBS 



OPACITY 



TENSILE 
STRENGTH 

md/td 

(kg) 



SPECIFIC 
GRAVITY 



INK TRANS- 
FER (g/a^) 



ink ad- tear 
hbsion strength 
md/td 



FOLDING 

ENDURANCE 

(cycles) 



1. 


55 


9.6/17.6 


0.78 


2.1 


A 


70/60 


>150.000 


2. 


38 


12.5/24.5 


0.85 


1.2 


A 


108/98 


>150.000 


3. 


38 


5.6/9.6 


0.81 


3.0 


0 


65/58 


>150.000 




35 


3-7/7.3 


0.75 


3.0 


0 


46A3 


>15O.000 


5. 


60 


7.2/14.4 


0.68 


3.2 


o 


66/59 


>-15O.O00 


6. 


89 


9.6/17.2 


0.72 


3.2 


0 


108/100 


^150.000 


7. 


57 


13.0/26.2 


0.77 


2.1 


A 


120/1 lO 


>150.000 


8« 


90 


13.1/25.6 


0.71 


3.4 


0 


70/62 


>150.000 


9* 


91 


10.1/23.1 


0.78 


3.1 


0 


120/105 


»150.000 


10* 


68 


8.4/19.2 


0.72 


3.2 


o 


105/95 


>150.000 


11. 


93 


14.2/25.0 


0.72 


3.1 


0 


25/22 


>150.000 


12. 


92 


10.2/20.0 


0.73 


5.1 


0 


50/45 


>150.000 


13. 


48 


5.8/9.6 


0.69 


3.0. 


0 


21/19 


>150.000 


14. 


40 


4.2/8.2 


0.73 


3.1 


0 


20/18 


>i5o.ooo 


15. 


92 


7.2/15.6 


0.81 


2.9 


0 


85/70 


150. 000 


16. 


90 


11.5/23.2 


0.78 


2.8 


0 


60/52 


>150.000 


17. 


94 


10.5/21.3 


0.79 


3.1 


0 


50/40 


•> 150. 000 


18. 


87 


9.7/17.6 


0.85 


2.9 


0 


70/50 


7150.000 






Natural Celliaose Paper 








85-V,90 


8.9/5.4 


0.8<V»1.2 


2«3\.3.5 


0 


28/26 


1000 



Legend 



MD - Maohiae Direction 
ro - Transverse Direction 
^ - syml>ol tor "approximately" 
O • good 
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In the tables above, if the tables with a 
numeral and a letter ate placed one above 
tiie other in proper sequence of the examples 
li^d herein and in a descending order from 
left to right, an overaU view of the com- 
ponents, manufacturing conditi ns and result- 
ing characteristics of the manufactuied papeis 
will bs readily seen. 

The tables VH (a) and VII (b) indicate 
the effect of faier on various properties of 
Uie syntiietic paper and provide a comparison 
wah i^tocal ceilidose paper. As can be seen 
from the tables, the syndietic paper according 
to the inventton has improved qualities over 
paper made from natural pulp. 
^ The synthetic papers according to the 
mventicm axe suitable for use as lugfa grade 
ininting paper for cards, maps, charts, decora- 
tive papers, dull finished or mat papers, 
^ing, duplicating, drafting, tracing, writing, 
wrappings paper boards 

and the like. 

In articles manufactured from ^e synthetic 
paper of the invention, ibe synthetic paper 
may comprise sheet material with one part 
Aerc<rf overlying another part thereof and 
bonded thereto. The tv7o parts may be integ- 
rally fused together as a weld along at least 
a portion in which the parts aie in registry 
with and overlying one another. 
^ The sjmthetic paper made according to the 
mv^on provides a paper with sufficient 
cougjmess and streogdi to be used for naking 
bag? as shown in Fig. 8 in v/hidi a shopping 
bag 70 is made out of a single sheet of syn- 
thetic paper. The sheet is folded in a con- 
ventional maimer and made into the bag. The 
longitudinal seam along the length of the bag 
and folds forming the bottom of the bag are 
bonded by the use of an adhesive or bonding 
agent. Bonding can be effected by heat seals 
°L When heat seals or bonds are 

effected, suitable pressures, times and tem- 
peratures and current values are u^ as is 
wdl known in riiis art. The bag is provided 
witfi handles 75, 76 made, for esample, of 
synthetic filaments anchored to the bag by 
strips 77, 78 of rigid material, for esample« 
paper or cardboard, underlying folds 79. 80 
at the mouth of the bag. 

Not only is the synthetic paper very strong 
^ adequate for this use but the exterior of 
the bags may be decorated more dearly with 
poured printing pictures as compared with 
the case when conventional printing paper is 
used. Thus, the picmres such as those of a 
city or mountain scenes or aeroplanes may 
be reproduced as desired. The possibility of 
iKmg heat for f onnmg bonds makes it pos- 
sible to manufacture envelopes 81 as shown 
in Fig. 9 in which aU of the cutting, foldin? 
and bonding at the seams 82, 83, 84 are 
accomphshed automatically by heat sealing. 
Moreover, the bonding or seaming may 
accomplirfied by using vibrations to effect the 
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bonds m making diis type of product The 
envelope can be decorated as desired^ 

In effecting heat seals ekctrically heated 
bars ^ used, for example. The heat seals 
are effected in tw to three seconds at a 
pressure of substantially 2 kg/cm* and at a 
temperature of from 200*C to 220° C The 
current pulses are applied to die bars at a 
rate of from 0.2 second to one second widi 
a current value of from twenty to thirty 
amperes. The sttength of the heat seals in- 
creases from onei second of the application 
of heat to two seconds, and a longer appli- 
cauon of heat does not materiaHy improve 
me strength of the seal. 

Ultrasonic heat seahng is accomplished m 
two to three seconds when die vibratory cyde 
is 28 Kc. Furthermore, heat sealing by using 
induction or resistance heatire of the sea^ 
elements is possible. ^ 
The synthetic paper can be used as packag- 
and wrapping paper. Fig. 10 illustzatss 
a ron 90 of syndietic paper 91 made accoid- 
J^L *® invention for wrapping an item 
92. Those skiUed in the art wiU understand 
Aat die item 92 can be a bos or package to 
be wrapped or can be an article of food, or 
any arude or artides such as a stock of cards 
or papers to be wrapped, for example auto- 
maticaHy. The syndietic paper 91 can lite, 
wise be decorated as desiied. 

As indicatal heretofore, a particular advan- 
tege of the paper-like laminate according to 
me mvention is that it is waterproof and can 
bs folded and unfolded dionsands of times 
y7ithout faflure or rupture. This feature makes 
It possible to make maps and diaits havin^' a 
long life when subjected to moisture Sid 
folding and unfolding. The wateiproof char- 
acienstics of the synthetic paper oi the inven- 
tion improve its use as a wall covering. 

The synthetic paper can be used to make 
waUpaper 95 illustrated is Fig. IL The wall- 
paper may be embossed as illustrated at 96 
or may have any desired decorations^ includ- 
mg pnntin& thereon. 

Those skilied in die art wiU understand 
^t laminates formed (18 examples) accord- 
ing to Tables 1(a) to Table IV have proper- 
ties as set forth in Table V which are gener- 
aUy si^enor to tfiose of namral cellulose 
pper. Some effects of a filler on a PP base 
layer can be seen from Table VI. It can be 
seen from die latter table that, in order to 
mamtam good mechanical strength in the base 
preferably not exceed 
-4 ^ ^5ase layer composidon. 

The properties of the PP ccmpcsitiops 
examples) with fJler therein as noted are set 
fordi m Tableb V^(a^ and vji (t) and the 
properties designated A and B are generally 
supenor to nstural cellulose paper. 

Those skiUed in the art vvili recognise that 
nucrovoid formation is essential to the paper- 
hke layer of the present invention and these 130 
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microvoids are elongated and formed in 
dependence upon the extent of stretching and 
the size of the particles of the fiUer whose 
diameter principally determines the major 
5 width dimensions of the voids. The number 
of microvoids developed is princip^y con- 
trolled by the percentage by weight of filler 
in die paper-like layer compositions. The 
length of the voids is essentially controlled 

10 by the extent of the stretching and this is 
deagnated (x) in the variotis tables. 

Thus, the paper-like layers of the various 
laminates disclosed are fibrous internally and 
are able to have images printed dieseon and 

15 accept various inks^ and can be iraicten on 
by various instruments. 

The synthetic paper according to the inven- 
tion has excellent tear and burst strength and 
the heat seals or bonding of seams likewise 

20 are of great strength. Hot wet adhesives or 
any type of suitable adhesive can likewise be 
used to make suitable bonds. 

It can be seen that the principal con- 
stituents in the paper are the resins and the 

25 filler components. Tlie stabi lizers are only 
from 0.1% to 2% by weight; Se antistatic 
agents are 1.0% to 1.5% by wet^; Ae latter 
value is true for the dispersion agent> and 
the ultraviolet light-proofing agents. The 

30 synthetic paper according to the invention 
' can be made without the additional com- 
ponents, those other than the principal com- 
ponents^ listed_ above. 

WiEIAT WE CLAIM IS:— 

35 1. A syndietic paper comprising: (a) a 
base film layer comprising a thennoplasdc 
resin, the base film layer being in a biaxially 
orientated state; and (b) a paper-lflce film 
layer laminated to the base film layer and 

40 composed of a thermoplastic resin having 
from 0.5% to 65% by weight ot particles 
of a fine, inorganic filler, having a particle 
size of 03 to 30 microns, dispersed substan- 
tially unif oimiy in the resin thereof, the paper- 

45 like film layer being in a umaztaOy (»ientated 
state and having microvoids di^pei^ therein, 
including microvoids open to a sinface hereof 
free of the base film layer (a), and the micro- 
voids comprising elongated microvoids disiri- 

50 buted in the paper-like film layer (b) widi 
fibroii3-like portions of the resin among the 
microvoids interiorly of the paper-like film 
layer (b) to define therein a cellular, fibrous 
structure. 

55 2. A synthetic paper according to claim 
1, in which substantially each microvoid con- 
tains a particle of the inoiganic filler. 

3. A synthetic paper according to claim 1, 
in which the base film layer (a) comprises 

60 up to 20% by weight of a fine inorganic 
filler, having a particle size of 0.3—30 
microns, dispersed in the resin tfiereof, and 
in which tiie filler content of the paper-like 
film layer (b) is substantially greater than 

65 that of the base film layer (a). 



4. A synthetic paper according to any of 
claims 1 to 3 in which the filler comprises 
particles of 0.5 to 30 microns in size, 

5. A synthetic paper according to any of 
claims 1 to 4, in which the filler in the paper- 70 
like film layer comprises from 20% to 65% 

by weight of the total layer (b). 

6. A synthetic paper according to claim 5, 
in which the filler comprises from 25% to 
60% by wei^t of the total layer (b). 75 

7. A synthetic paper according to any of 
claims 1 to 6 including a second paper-hlce 
film layer laminated to the bare film layer 
on a surface thereof opposed to that to which 

the first-mentioned paper-like film layer is 80 
laminated, the second paper-like film layer 
comprising a tfiermoplastic resin having 0.5 
to 65% by weight of a fine, inorganic filler, 
of parricle size 03 to 30 microns^ dispersed 
substantially uinifonnly in the resin thereof, 85 
and the second paper-lite film layer being in 
a um'axially oriented state and having nucro- 
voids dispersed therein indudii^ microvmds 
open xo a surface free of the base film layer, 
and the microvoids, comprising elongated 90 
microvdds distributed in the second paper- 
like film layer with fibrous-like portions of 
the resin among the microvoids interioriy of 
the p^er-iike film layer defining therein a 
cellular, fibrous structure. 95 

8. A S3mthetic paper according to any of 
claims 1 to 7, in which the paper-like film 
layer comprises said fibre-like portions of 
resin extending generaly in a same direction. 

9. A synthetic paper according to claim 100 
1, in which Ae proportion of microvoids in 

the paper-like film layer is from 10% to 65%. 

10. A synthetic paper according to any of 
claims 1 to 9 in which the base film layer 
comprises an antistatic agent. 105 

11. A synthedc paper according to any of 
claims 1 to 10, in which the or each paper- 
like film layer comprises an antistatic agent. 

12. A syndietic paper according to any of 
claims 1 to 11, in which the base film layer no 
comprises a stabiliser. 

13. A synthetic paper according to any of 
daims 1 to 12 in whidi the or eadi paper-like 
film layer comprises a stabiliser. 

14. A synthetic paper according to any of 115 
daims 1 to 13, in which the base film layer 
comprises an tdtraviolet light-proofing agent. 

15. A synthetic paper according to claim 1, 
in which the or each paper-lilce filrn layer com- 
prises an ultraviolet li^t-proofing agent. 120 

16. A synthetic paper according to any of 
claims^ 1 to 15, in which the inorganic filler 
comprises fine partides of day, taic, asbestos, 
gypsum, barium sulphate, calcium car!>Dnate, 
magnesium carbonate, IdeselgohTi tiXEuiini 125 
dioxide zinc oxide, magnesium oxide, d'latom- 
aceoiis earth, sDica, a silicate or silicon aside, 

or any mistnre thereof. 

17. A synthetic paper according to any of 
claims 1 to 16, in which the resin of the base 130 
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fitai layer, or. the paper-like film layer, or of 
cither paper-like film layer is a polyolefin 
»Km sudi as a homopolymer or copolymer 
of ^yisne, propylene or butene-l, a poly- 
amide lesin, a polyester resin such as poly- 
ethylene terephthalate, a potyvinyl resin such 
as a homopolymer or copolymer of vinyl 
chloride, a polyvinylidene resin such as a 
homopolymer or copolymer of vinylidene 
chlonde, or a homopolymer or copolymer of 
styrene. 

18. A synthetic paper according to daim 
17, in which the base film layer and the paper- 
like film layer are composed of idmtical resins. 

19. A synthetic paper according to daim 
17, in whidi die base film layer and the or 
each paper-like film layer camprise different 
resins diosen from the group of resins listed 
in daim 17. 

20. A synthetic paper according to daim 
17 or 19 in whidi the lesin in die base filwi 
layer and the resin in the or each paper-like 
film layer comprises a polypropylene. 

21. A synthetic paper accor^g to any of 
claims 1 to 20 in w^cfa the base film layer 
comprises microvoids which are fewer in 
number than die microvoids in die or each 
paper-like film layer. 

22. ^ A syndietic p^ier according to daim 1, 
in which the surface of die or each paper-like 
film layer is oxidised to give a gzeater isk 
attraction. 

23. A method of produdng a synthetic 
paper-like laminate comprising providing a 
base film layer compo.sed of a thermoplastic 
resin, u niaxially orientating the base film layer 
in a machine or longimdinal direction, by 
longimdmaiiy stretching it to at least L3 tunes 
its fm&nal l^igth, laminating on the base film 
layer a paper-^like film layer composed of a 
thermoplastic resin having 0.5 to 65 % by 
weight of partides of a fine inorganic filler, 
of partide size 0.3 — ^30 microais, substantially 
uniformly distributed therein so as to form a 
l a min ate, stretching while in a heated state the 
laminate in a transverse direction so as to 
biasially orientate the base film layer and uni- 
axially orientate the paper-like film l^rer, in- 
duing stretdung the laminate m the trans- 
verse direction at least Z5 times mare than 
the original dimensitxi of die laminated films 
in the transverse directicm to devdop micro- 
voids in the pap^-like film layer in conjunc- 
tion widi the partides of filler distributed in 
die paper-like layer and to devdop fibrous- 
like poitions of the resin thereof among the 
fflictovQids interiody of the paper-lil:e film 
layer so as to define therein a cellular, fibrous 
structure. 

24- A method according to daim 23, in- 
dudmg Applying an dectrostatic charge to the 
synthetic laxninate in order to give the paper- 
layer a greater ink attracticm. 

25, _ A method according to daim 23 or 24 
in wbkh the base film layer is extruded, imme- 



diately afterwards cooled and stretched whfle 
in heatoi state in a longitudinal direction so 
as to orientate the resin thereof, and in which 
the laminate is stretched transversdy. 

26. A method according to daim 23, in 70 
which the laminate is preheated and stretched 
traasversdy so. as biaxially to orientate the 

base film layer and imiaxially to orientate the 
paper-like film layer. 

27. A sheet of printed synthetic paper com- '/^ 
pnsmg a base film layer comprising a diermo- 
plastic resin, the base film layer being in a 
biaxially orientated state, a paper-like fihn 
layer laminated to the base film layer and com- 
posed of a thermoplastic resin having from 80 
0.5% to 65% by wei^ of partides of a fine, 
morgamc filler, of partide size 0.3 to 30 
microns, di^ie^ed in the resin thereof sub- 
stantially uniformly, the paper-like film layer 
bdng in a uniaxially orientated state and having 85 
nucrovoids dispersed thmin including micro- 
voids open to a surface thereof free of the base 

film layer, and the microvoids comprising 
dmgated microvoids distributed in die paper- 
like fihn layer widi fibrous-like portions of the 90 
resin among the microvoids interiorly of the 
paper-like film layer to define therein a 
ceUular, fibrous structure, and a plurality of 
ink dots dosdy spaced and distributed uni- 
formly throughout an area on the surface of 95 
the paper-like film layer defining thereon an 
image. 

28. An artide of manufacture comprising 
a synthetic paper, said synthetic paper com- 
prising a base film layer comprising a thermo- 100 
plastic resin, the base film layer being in a 
biaxially orientated state, a paper-hTce film 
layer laminated zo the base film layer and 
composed of a thermoplastic resin having from 
0.5% to 65% by weight of particles of a fine, 105 

inorgamc filler, of partide size 0.3 ^30 

microns, dispersed substantially uniformly in 

the rean thereof, the paper-like film layer 
being in an uniaxially orientated state and 
having microvoids di^>ersed therein induding 110 
microvoids open to a surface thereof free of 
the base film layer, and the mioovoids com- 
prising dongated microvoids distributed in 
the paper-like fihn layer with fibrous-like por- 
tions of the resin among the microvoids in- 115 
tcrioriy of the paper-like film layer to define 
therein a cellular, fibrous stmcture. 

29. An artide of manufacture acc<»ding 
to daim 28, comprising synthetic sheet 
material folded and bonded in the configura- 120 
tion of a container. 

30. An artide of manufacture according to 
daim 29, in which said container comprises a 
bag) and handles on said bag. 

31. An artide of manufacture according to 125 
daim 29 or 30 in which said resin in aid 
synthetic paper comprises a resin rendering 
said synthetic paper waterproof. 

32. An artide of manufacture according to 

any of daims 29 to 31 in which said container 130 
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has the configuration of an envelope. 

33. An artide of manufacture according to 
claim 28 in which said synthetic paper com* 
prises a roll of wallpaper. 
5 34. An article of manufacture according to 
claim 28, in which sjoithetic paper comprises 
a wrapper on another article of manufacture. 

35. An article of manufacture according to 
claim 28, in which said S3mdietic paper com- 

10 prises sheet material widi one part thereof 
overlying another part thereof and bonded 
thereto. 

36. An article of manufacture accordiug to 
claim 35, in which said one part and said 

15 another part are integrally fused together as a 
weld along at least a portion in wtnch said 
parts are in zegistiy with and ovedying one 
another. 

37. Apparatus for manufacturing a syn- 
20 thetic paper-like laminate according to any of 

claims 1 to 22 comprismg a first extruder 
means for extruding a base film layer made 
of a thermoplastic resin; a first headng means 
for heating the extruded thermoplastic resinous 

25 base film kyer; a first stret c hin g means for 
stretdiing the base film layer longitudinally at 
least 1.3 times its original longitudinal dimen- 
sion to orientate the resin of the base film 
layer; a second extruder means for extruding 

30 a paper-like film layer; a laminating means 
for laminating the paper-like film layer on the 
base film layer to form a laminate; and a 
second stretdiing means for stretching the 
laminate transversdy at least 2.5 times its 

35 transverse dimensicHi to develop stresses in 
conjimction with said filler pairides effective 
to devdop microvoids in die paper*like film 
layer, which open to a surface thereof free of 
the base layer and microvoids internally thereof 

40 distributed with fibre-like portions of die rean 
among the microvoids interiorly of the paper- 
like layer to define therein a cdlular, fibrous 
structure. 

38. A synthedc paper comprising a base 
45 film layer comprising a thermoplastic resin, 

the base film layer being in a biaxially 



orientated state, a paper-like film layer lamin- 
ated to the base film layer and made of a 
thermoplastic resin having from 0.5% to 65% 
by wei^t of parades of a fine, inorganic filler 50 
having a partidc size of 0.3 to 30 microns 
dispersed substantially uniformly in the resin 
thereof, the paper-like film layer being in a 
uniaxially orientated state and having micro- 
voids dispersed therein including microvoids 55 
open to a surface thereof free of the base film 
layer, and the microvoids comprising dongated 
microvoids distributed in the paper-like filni 
layer with fibre-like pordons of the resin 
among die microvoids interiorly of the paper- 60 
Iflce film layer to define therein a cellular, 
fibrous structure, and the resin being a resin 
receptive to ink and to writing thereon. 

39. A synthetic paper according to daim 

38, in whidb said paper-like film layer has a 65 
thickness of at least 10 microns. 

40. A synthedc paper according to daim 
1 substantially as herein described with refer- 
ence to the spedfic examples. 

41. A method according to daim 23 sub- 70 
stantially as herein described with reference to 

the accompanying drawings and/or any of the 
specific exan^^les. 

42. A sheet of printed paper according to 
daim 27 substantiaUy as hsxem described with 75 
reference to the accompan3dng drawing and/ 

or any of the spedfic examples^ 

43. An ardde of manufacture accozding to 
daim 28 substantially as herein described 
with reference to die accompanying drawings 80 
and/or any of the spedfic exan^>les. 

44. Apparatus according to daim 37 sub- 
stantially as herein described with reference to 
the acco!nq>anying drawings and/or any of the 
spedfic examples. ^ 
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